Recent evidence from the US stock market suggests that the turn-of-the-month (hereafter TOM
INTRODUCTION
Turn-of-the-month (hereafter TOM) and related intramonth effects are so-called seasonal anomalies implying that stock returns are not evenly distributed over calendar time. Both anomalies are well documented and the existing literature suggests that these anomalies exist internationally (see e.g., Ariel, 1987; Lakonishok and Smidt, 1988; Cinar and Vu, 1991; Hensel et al., 1994; Martikainen et al., 1995; Gerlach, 2007; Nikkinen et al., 2007) . In detail, the literature shows that returns are significantly positive at the TOM and positive (zero or even negative) in the first (second) half of the month (see e.g., Ariel, 1987; Lakonishok and Smidt, 1988; Odgen, 1990; Cadsby and Ratner, 1992) . To illustrate the magnitude of the phenomenon, Pettengill and Jordan (1988) and Agrawal and Tandon (1994) , for example, note that the cumulative stock returns around turn-on-the-month [days -1 to +4] can make up as much as 55 % -70 % of the total monthly return.
Despite the extensive research in the area, the causes for these particular anomalies have largely remained unanswered puzzles. One possible reason for the TOM effect has been proposed to be the clusterization of salary payments and other liabilities (see e.g., Pettengill and Jordan, 1988; Odgen, 1990; Booth et al., 2001 ). Alternatively, it may be the case that the assumption of random information arrival of the efficient market hypothesis (EMH) is unrealistic. Penman (1987) tackles this issue by investigating the effect of earnings announcement releases on the intramonth anomaly. While Penman (1987) suggests that the anomaly may arise from the clusterization of earnings releases, Peterson (1990) finds that the clusterization of earnings releases does not explain the phenomenon.
Recently, Gerlach (2007) and Nikkinen et al. (2007) investigated the role of US macroeconomic news releases in explaining these anomalies on the US stock market. Nikkinen et al. (2007) find that the TOM and intramonth anomalies on the US stock markets are explained by the major macroeconomic announcements occurring systematically at the beginning of the month and clustered, especially in the first half of the month. Similarly, Gerlach (2007) reports that six anomalies -the TOM, monthly, rainfall, temperature, holiday and lunar effects -found in the S&P 500 index returns can be explained by the macroeconomic news announcements. Consequently, taken together, these results provide fairly strong empirical evidence that the macroeconomic news announcements can explain the TOM and intramonth anomalies on the US stock markets.
In this paper, we examine whether the clustered information arrival, i.e. the clustered US macroeconomic news announcements, explains the TOM and intramonth anomalies on three major European stock markets. We hypothesize that because of integrated financial markets, the observed TOM and intramonth anomalies on European markets are also caused by important US macroeconomic news releases. The earlier literature on stock market integration (see e.g., Engsted and Tanggaard, 2004; Cumperayot et al., 2006; Gerlach et al., 2006) and the earlier literature on the impacts of US macroeconomic news announcements on European stock markets (see e.g., Sahlström, 2004, Nikkinen et al., 2006) support this hypothesis development. For example, US macroeconomic news announcements have been found to have a greater effect on European stock markets than comparable domestic announcements.
This study extends the work of Gerlach (2007) and Nikkinen et al. (2007) by examining for the first time whether the clusterization of important US macroeconomic news announcements also causes the TOM and intramonth anomalies on the major European stock markets. Of the previous studies, Nikkinen et al. (2007) report that the TOM and intramonth anomalies on the US stock markets arise from the clusterization of important US macroeconomic news announcements. Similarly, Gerlach (2007) reports that the TOM anomaly present in the S&P 500 index returns from 1980-2003 are due to the US macroeconomic news announcements. Since the US macroeconomic news announcements have been found to affect stock prices internationally, these news announcements may also explain the TOM and intramonth effects outside the USA. Consequently, this study provides new insights on the issue of US macroeconomic news announcements as an explanation for these anomalies on European stock markets.
The results of our study show that there is significant turn-of-the-month effect on the DAX, FTSE-100 and CAC stock market, day 1 having the greatest positive return. Furthermore, we find that there exists an intramonth anomaly, as the returns are higher in the first half of the month or alternatively in the first third of the month. The empirical analysis provides a strong support for the macroeconomic news announcement hypothesis, since once the impacts of important US macroeconomic news announcements have been taken into account the returns are no longer statistically different from zero at the TOM. Furthermore, returns are not statistically different from zero in the first half and in the first third of the month.
In our empirical analysis, we control for the fact that the realized return may be a combination of expected return and unexpected return due to unexpectedly low or high macroeconomic figures released. In addition, we address the possibility that the state of the economy may cause the impacts of macroeconomic news announcements on stock returns to vary over time. Extensive robustness checks confirm that the results are robust to autocorrelation, volatility clustering and other seasonal effects, such as day-of-the-week and turn-of-the-year effects. Overall, the findings of this study suggest that the effect of the systematic arrival of the important US macroeconomic news announcements is such that the apparent TOM and intramonth anomalies also arise on the European stock markets.
The remainder of the paper is organized as follows. The following section presents the hypothesis development, while the data is presented in Section 3. The methodology used in the study is described in Section 4. Empirical results are provided in Section 5 and the final section concludes and summarizes the findings of the study.
HYPOTHESIS DEVELOPMENT
The usual assumption in the finance literature is that information arrival is random and consequently risk is constant over time. Thus, expected and realized returns should be constant over time. However, several studies make the assumption of constant risk and return questionable (see e.g., Schwert, 1989) . For example, macroeconomic news announcements have been found to cause the risk and return to be time-varying on the stock markets (Flannery and Protopapadakis, 2002; Patro et al., 2002; Nikkinen et al., 2006; Peng et al., 2007) . Moreover, the studies show that some news announcements have a greater impact than others (e.g. Bollerslev et al., 2000) .
On the US stock markets, Gerlach (2007) and Nikkinen et al. (2007) and hypothesize that the high returns observed at the beginning of the month are due to important US macroeconomic news releases. This macroeconomic news announcement hypothesis is solid for three main reasons. First, the release time of the scheduled macroeconomic news announcements is known in advance, thus they affect investors´ expected and realized risks and returns (see, e.g., Jones et al., 1998) . Second, important macroeconomic news announcements are clustered on particular days of each month, especially in the first half of the month (see, e.g., Bollerslev et al., 2000; Graham et al., 2003) . Third, trading activity is known to increase around these important announcements (e.g., Fleming and Remolona, 1999; Chordia et al., 2001; Nofsiner and Prucyk, 2003) . Karpoff (1987) further shows that the increase in liquidity is positively associated with price changes and this relationship is mostly driven by information arrival. Therefore, the explanation of macroeconomic news announcements as a cause for these anomalies is consistent with the increased trading activity at the TOM (see Booth et al., 2001) . The empirical results of Gerlach (2007) and Nikkinen et al. (2007) support the hypothesis constructed implying that the anomalies arise from the clusterization of the important US macroeconomic news announcements.
There are two main reasons why US macroeconomic news releases could also be a reason for the TOM and intramonth anomalies on the European stock markets. First, the empirical evidence, such as that evinced by Nikkinen et al. (2006) , shows that the European stock markets are affected by the US macroeconomic news releases. Moreover, Nikkinen and Sahlström (2004) report that the US macroeconomic news announcements have a greater effect on the stock market than corresponding domestic news releases on the European markets. Therefore, the results suggest that US macroeconomic news releases have a major effect on the pricing processes of the European stock markets. Second, studies on market integration show that European stock markets are highly integrated with the US stock markets. The studies document that realized returns and variances are highly correlated in these markets and, most importantly, they show that the US market seems to be the leading source of information (see e.g., Lin et al., 1994; Susmel and Engle, 1994; Bekaert and Harvey 1995; Booth et al., 1997) . Based on these arguments, it is hypothesized that TOM and intramonth anomalies observed on European stock markets occur due to important US macroeconomic news releases.
DATA Stock Market Data
Data on the European main stock markets, i.e. Germany, France and the UK, are used. The DAX-30, CAC-40 and FTSE-100 indices are selected as proxies for the general market indices. The sample period is 1998-2006. Daily index returns are defined as the natural logarithm of the ratio of the consecutive daily closing values. The descriptive statistics and the correlations between the indices are reported in Table 1 . 
TABLE 1 DESCRIPTIVE STATISTICS OF THE RETURNS

US Macroeconomic News Data
The sample of scheduled macroeconomic news announcements investigated is largely based on the Bureau of Labor Statistics (BLS) classifications of major economic indicators. In addition, the importance of the selected news announcements has been shown in several earlier studies (see e.g., Bollerslev et al., 2000; Graham et al., 2003) . Thus, the announcements are selected because of their anticipated effect on the stock market. Both the timing and content of the announcements are considered in the empirical analyses. Following, for example, Ederington and Lee (1996) , Heuson and Su (2001) and Nikkinen et al., (2007) , the dates for the release of macroeconomic news are used as information events. Moreover, the market expectations of the announcements taken from the surveys by Bloomberg are applied to measure the surprise component of the news announcements. The surprise components of the macroeconomic announcements are computed by subtracting the market expectation from the actual announcement.
All the releases are made in the morning when the US stock market is not open, except the reports on Industrial Production and manufacturing and non-manufacturing of Institute for Supply Management (ISM), which are released respectively at 9.15 a.m. and 10:00 a.m. Eastern Time.
1 However, the European stock markets are open at these release times. Moreover, there are several hours of trading time left on the European markets after the release times, suggesting that the effect of these news releases is well incorporated into the closing prices of European stocks.
The average dates of the announcements, the issuing authorities of the information releases, and the number of announcements contained in the sample are presented in Table 2 . Certain announcements are made consistently on a given day each month, which can be seen in the statistics. For example, the Employment Report is released on the first Friday of the month and the Manufacturing ISM and non-manufacturing ISM reports respectively on the first and third trading days of the month. 
METHODOLOGY
We begin our analysis by investigating whether stock market returns exhibit any turn-of-themonth effect. For that purpose we follow Nikkinen et al. (2007) and Szakmary and Kiefer (2004) and estimate a regression model that controls for autocorrelation, volatility clustering and other calendar effects.
2 Similar controls are used in all our regressions. Thus, the following regression model is estimated for each market:
where r t is the stock market return at time t, i refers to days (-9.-8, …, +8, +9), D i,t stands for the dummy variable having a value of 1 on day i, otherwise zero, ROM t is a dummy variable that takes a value of 1 on rest-of-the-month days (i.e., other than -9,-8,…,+8,+9), otherwise zero.
To investigate the existence of the intramonth effect the month is split into two equal halves based on the approach of Ariel (1987) . Moreover, we re-run the regression by splitting the month into three parts to investigate the intramonth effect in more detail. For each market these regression models are as follows:
where FH t (first half of the month) takes a value of 1 if day t constitutes a trading day -1 through +8 relative to the turn-of-the-month and otherwise 0, and SH t (second half of the month) equals 1 if day t falls on the range trading day -10 through -2 relative to the turn-of-the-month. where c is the intercept term, MACROS represents the surprise component of a macroeconomic news announcement (m=CCS, CPIS, …, RETAILS) defined as the actual value minus expected value, MACROD is a dummy variable that takes the value of 1 when macronews (m=CCD, CPID, …, RETAILD) is announced, otherwise zero. In this model, the return on a trading day therefore consists of a common expected part (intercept), expected part due to a particular 2 The results indicated that there was no autocorrelation in the return series. Furthermore, the regression results were not sensitive to the turn-of-the-year and day-of-the-week effects. 3 Following the earlier literature on the intramonth anomaly (e.g., Ariel, 1987; Gerlach, 2007; and Nikkinen et al., 2007) the first periods of the month (FH and FH) start at day -1. The results are not sensitive to whether the starting day of the window is -1 or 1. 4 As a robustness check, we also analyzed, as suggested by McQueen and Roley (1993) and Adams et al. (2004) , the impact of the surprises on returns in different states of the economy. According to these robustness regressions, only the employment and ISM reports show some asymmetric effects. We also examine the effects of these findings on our primary analysis and found the macroeconomic news announcements as explanations for these anomalies are not sensitive to the controlling for the different states of the economy. macroeconomic news announcement release (MACROD m,t ), unexpected part due to surprise in a particular macroeconomic variable (MACROS m,t ) and unexpected part due to other information releases on day t (the error term).
To investigate whether the US macroeconomic news is the reason for the TOM and intramonth effects on European markets, we investigate the residuals (resid t ) estimated from Model (4). These residuals can be considered as the portion of stock returns that are orthogonal to risk premiums related to the macroeconomic news announcements, i.e. the effect of US macroeconomic news has been whipped out from the return series. Thus, if the US macroeconomic news releases are the reason for the effects, then the effects should not be observed in the residuals estimated from Model (4). To investigate these issues, the following regression models are estimated for each market:
where resid t refers to residuals saved from Model (4) and the other variables are as previously defined. If US macroeconomic news announcements explain the effects on European markets, then the coefficients for the dummy variables should not differ from zero.
RESULTS
The results of investigating whether the European stock markets exhibit the TOM effect are reported in Table 3 , i.e. the figures in Table 3 are the estimation results of regression Model (1). The results suggest that the TOM effect is present on all the markets investigated. Specifically, the first day has significantly positive returns on the German, the French and the UK markets. These findings are consistent with earlier findings (see e.g., Lakonishok and Smidt, 1988 ) that the TOM effect persists for a couple of days surrounding the turn of the month. In addition to these significant days, there are other positive and significant days on each market.
To investigate the existence of the intramonth effect Equation (2) and Equation (3) are estimated. These results are presented in Table 4 . The results suggest that there is a significant intramonth effect on all the markets as the first part of the month has significantly positive coefficients. The anomaly is especially strong when the month is split into three parts, i.e. Equation (3). The results are consistent with earlier studies, such as those by Ariel (1987) , Lakonishok and Smidt (1988) , Gerlach (2007) and Nikkinen et al. (2007) showing significantly positive returns during the fist half of the month and insignificant returns in the second half of the month.
TABLE 3 EXISTENCE OF THE TOM EFFECT
The following regression analysis is applied for each market:
where r t is the stock index return at time t, i refers to days (-9.-8, …, +8, +9), D i,t stands for the dummy variable taking the value of 1 on day i, otherwise zero, ROM t is a dummy variable that takes the value 1 on rest-of-the-month days, otherwise zero. The regressions are corrected for heteroscedasticity with GARCH terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics 
TABLE 4 EXISTENCE OF THE INTRAMONTH EFFECT
The following regression analysis is applied for each market: where r t is the stock index return at time t, FH t (first half of the month) takes on the value of 1 if day t constitutes trading day -1 through +8 relative to the turn-of-the-month and otherwise 0, and SH t (second half of the month) equals 1 if day t falls into the range trading day -10 through -2 relative to the turn-ofthe-month. FT t (first third of the month) takes on the value of 1 if day t constitutes trading day -1 through +6 relative to the turn-of-the-month and otherwise 0, and ST t (second third of the month) equals 1 if day t falls into the range trading day 7 through 13 relative to the turn-of-the-month, while LT t (last third of the month) equals 1 if day t falls into the range trading day 14 through 20 relative to the turn-of-the-month. The regressions are corrected for heteroscedasticity with GARCH terms. Estimates that are significant at the 5 % (10 %) level are in bold face (italics). Table 5 provides the estimation results of Equation (4) investigating the effect of the US macroeconomic news on the European stock markets. The results show that the announcements for ISM and the Employment reports have a positive and significant impact on the stock returns on all the markets investigated. Moreover, the surprise component of the Employment report is statistically significant and positive, indicating that higher (lower) than expected employment figures cause returns to be positive (negative) on the German and French stock markets. Furthermore, at the 10% level of significance the surprise component of ISMS is positive, indicating that a higher than expected figure for ISMS causes stock returns to be positive (negative) on the German and the UK markets. The surprise component of the EMPCOST has a negative and significant impact on returns in German and in France implying that lower (higher) than expected employment costs causes stock returns to be positive (negative). These results suggest that US macroeconomic news announcements are possible causes of the TOM and intramonth effects since, the Employment, the ISM manufacturing and nonmanufacturing reports especially are released at the beginning of each month, which can be verified from Table 2 .
To investigate whether the US macroeconomic news releases explain the European TOM effect, the residuals from Model (4) are regressed with the day of the month dummies, i.e. Equation (5) is estimated. The results reported in Table 6 show that after the effect of US macroeconomic news announcement has been controlled for, the TOM effect disappears from the European stock markets at the 5% level of significance. These results support the hypothesis that the US macroeconomic news announcements are the reason for the TOM effect on the European markets.
TABLE 5 IMPACT OF MACROECNOMIC NEWS ANNOUNCEMENTS ON STOCK RETURNS
The analysis is based on the following regression analysis for each market: where r t is the stock index return at time t, MACROS is the surprise component of a macroeconomic news announcement (m=CCS, CPIS, …, RETAILS), MACROD is a dummy variable that takes the value of 1 when macronews (m=CCD, CPID, …, RETAILD) is announced, otherwise zero. The regression is corrected for heteroscedasticity with GARCH terms. Estimates that are significant at the 5 % (10 %) level are in bold face (italics). For the definition of macroeconomic news announcements, see 
TABLE 6 IMPACT OF MACROECONOMIC NEWS ANNOUNCEMENTS ON THE TOM EFFECT
The regression formula takes the following form for each market:
where resid t is the residual from Model 4, which can be considered as the portion of stock index returns, that are orthogonal to risk premiums related to the macroeconomic news announcements, i refers to days (-9.-8, …, +8, +9), D i,t stands for the dummy variable taking the value of 1 on day i, otherwise zero, ROM t is a dummy variable that takes the value 1 on rest-of-the-month days, otherwise zero. The regressions are corrected for heteroscedasticity with GARCH terms. Estimates that are significant at the 5 % (10 %) level are in bold face (italics The effect of US macroeconomic news on the European intramonth effect is investigated by estimating Model (6) and Model (7). The results are reported in Table 7 . The results show that once the effect of US macroeconomic news has been taken into account the intramonth effect disappears in both models. In general, the results imply that US macroeconomic news causes the TOM and intramonth effects on the European stock markets, since the higher beginning of the month stock returns can be explained by the release of US macroeconomic news. This is consistent with the findings of Gerlach (2007) and Nikkinen et al. (2007) that US macroeconomic news announcements explain the US TOM and intramonth effects.
CONCLUSIONS
The study investigates the turn-of-the-month and intramonth effects on three major European stock markets. The earlier literature reports that on the world´s largest stock markets, namely the US stock markets, the anomalies arise due to the systematic release of important macroeconomic news announcements on specific days on each month (Gerlach, 2007; and Nikkinen et al., 2007) . Based on the traditional studies on stock market integration and on the impact of US macroeconomic news announcements on European stock markets, it is hypothesized that the anomalies on European markets are also caused by important US macroeconomic news releases.
The results of the study are the following. First, it is found that TOM and intramonth anomalies exist on the major European stock markets. In particular, the returns in the first days of the month and in the first half of the month are statistically significant and positive. Second, the results of the study support the hypothesis developed. It is found that once the impact of important US macroeconomic news announcements has been taken into account, returns are not statistically significant at the TOM or in the first half of the month. The findings therefore indicate that the anomalies are driven by a common factor, namely by the important US macroeconomic news announcements that are clustered at the beginning of the month. where resid t is the residual from Model 4, which can be considered as the portion of stock index returns that are orthogonal to risk premiums related to the macroeconomic news announcements, FH t (first half of the month) takes on the value of 1 if day t constitutes trading day -1 through +8 relative to the turn-of-themonth and otherwise 0, and SH t (second half of the month) equals 1 if day t falls into the range trading day -10 through -2 relative to the turn-of-the-month. FT t (first third of the month) takes on the value of 1 if day t constitutes trading day -1 through +6 relative to the turn-of-the-month and otherwise 0, and ST t (second third of the month) equals 1 if day t falls into the range trading day 7 through 13 relative to the turn-of-themonth, while LT t (last third of the month) equals 1 if day t falls into the range trading day 14 through 20 relative to the turn-of-the-month. The regressions are corrected for heteroscedasticity with GARCH terms. Estimates that are significant at the 5 % (10 %) level are in bold face (italics 
